Background:
The mechanisms of action underlying acupuncture, including acupuncture point specifi city, are not well understood. In the previous decade, an increasing number of studies have applied fMRI to investigate brain response to acupuncture stimulation. Our aim was to provide a systematic overview of acupuncture fMRI research considering the following aspects: 1) diff erences between verum and sham acupuncture, 2) diff erences due to various methods of acupuncture manipulation, 3) diff erences between patients and healthy volunteers, 4) diff erences between diff erent acupuncture points. Methodology/Principle Findings: We systematically searched English, Chinese, Korean and Japanese databases for literature published from the earliest available up until September 2009, without any language restrictions. We included all studies using fMRI to investigate the eff ect of acupuncture on the human brain (at least one group that received needle-based acupuncture). 779 papers were identifi ed, 149 met the inclusion criteria for the descriptive analysis, and 34 were eligible for the meta-analyses. From a descriptive perspective, multiple studies reported that acupuncture modulates activity within specifi c brain areas, including somatosensory cortices, limbic system, basal ganglia, brain stem, and cerebellum. Meta-analyses for verum acupuncture stimuli confi rmed brain activity within many of the regions mentioned above. Diff erences between verum and sham acupuncture were noted in brain response in middle cingulate, while some heterogeneity was noted for other regions depending on how such meta-analyses were performed, such as sensorimotor cortices, limbic regions, and cerebellum. Conclusions: Brain response to acupuncture stimuli encompasses a broad network of regions consistent with not just somatosensory, but also aff ective and cognitive processing. While the results were heterogeneous, from a descriptive perspective most studies suggest that acupuncture can modulate the activity within specifi c brain areas, and the evidence based on meta-analyses confi rmed some of these results. More high quality studies with more transparent methodology are needed to improve the consistency amongst diff erent studies. We present a theory according which a headache treatment acts through a specifi c biological eff ect (when it exists), a placebo eff ect linked to both expectancy and repetition of its administration (conditioning), and a non-specifi c psychological eff ect. The respective part of these components varies with the treatments and the clinical situations. During antiquity, suggestions and beliefs were the mainstays of headache treatment. The word placebo appeared at the beginning of the eighteenth century. Controversies about its eff ect came from an excessive interpretation due to methodological bias, inadequate consideration of the variation of the measure (regression to the mean) and of the natural course of the disease. Several powerful studies on placebo eff ect showed that the nature of the treatment, the associated announce, the patients' expectancy, and the repetition of the procedures are of paramount importance. The placebo expectancy is associated with an activation of prefrontal, anterior cingular, accumbens, and periacqueducal grey opioidergic neurons possibly triggered by the dopaminergic meso-limbic system. In randomized control trials, several arms design could theoretically give information concerning the respective part of the diff erent component of the outcome and control the natural course of the disease. However, for migraine Dr. Marcus Bäcker Wissenschaftlicher Mitarbeiter am Lehrstuhl für Naturheilverfahren der Universität Duisburg-Essen marcus.baecker@uni-due.de.
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